Journal of Korean Powder Metallurgy Institute
Vol. 7, No. 3, 2000

LTETAAYS Al LT 3

| Power-law3a g7 | #& 12{§t

22 XUsise mHWY

Usy
gt 24T

Modelling the Densification Behaviour of Powders
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Abstract In order to analyze the densification behaviour of stainless steel powder compacts during hot iso-
static pressing (HIP) at elevated temperatures, a power-law creep constitutive model based on the plastic defor-
mation theory for porous materials was applied to the densification. Various densification mechanisms including

interparticle boundary diffusion, grain boundary diffusion and lattice diffusion mechanisms were incorporated in

the constitutive model, as well. The power-law creep model in conjunction with various diffusion models was
applied to the HIP process of 316L stainless steel powder compacts under 50 and 100 MPa at 1125 °C. The results
of the calculations were verified using literature data. It could be found that the contribution of the diffusional

mechanisms is not significant under the current process conditions.
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Fig. 1. Pressure/density HIP map for 316L stainless steel
powder compacts. Legend: a, particle size, D0; initial rel-
ative density; Pp, initial pore pressure; T, temperature at
which map is calculated; YIELD, plastic yielding; B-
DIFF(1S or 28), surface-tension driven by boundary dif-
fusion from neck boundary stage 1 or 2; PL-CRP(1 or 2),
pressure densification by power-law creep stage 1 or 2
[12]. (a) Initial relative density is (.72 and (b) initial rel-
ative density is 0.79.
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Table 1. Densification rate equation by various mechanisms ~,
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Fig. 2. Comparison of calculated and experimental relative
densities in 316 stainless steel powder compact deformed
under (a) 50 and (b) 100 MPa during HIP at 1125 °C.
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Fig. 3. Theoretical densification contributions (i.e. relative
density increase) by power-law creep, volumetric (lattice)
diffusion, grain boundary diffusion and interparticle dif-
fusion mechanisms with time in 316L stainless steel pow-
der compact deformed under (a) 50 and (b) 100 MPa
during HIP at 1125 °C.
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